Chapter 6
Perception and Sensation
@Sensation
$Perception
@Sensation
I.Basic Principles
A) The Must of Sensation
In order for sensation to occur, 3 things must happen
· Must be detection-humans can only pick up a small fraction of physical energies. Ex- dogs can pick up way more sounds
· Transduction-the physical energy that is detected by the senses must be translated into  a message that the brain can understand. Ex-neuro transitters
· Transmission-now the info is transmitted to the brain for further analysis.
IF MISSING ONE, THERE WILL BE NO SENSATION
SENSORY RECEPTORS- receptors found on highly specialized cells. Deal with physical engery ex-light, sound. These are the ones that Detection, transduce and transmit. 
OTHER DEFINITIONS 
PERCEPTION-info that sent by the brain by senses, the brain organizes, integrate, and interpret in a meaningful way. 
BOTTOM UP PROCESSING- start from the most basic elementary bits of information and then bulid our way up. Starting from complete scratch. Ex-sensation
TOP DOWN PROCESSING- ex-perception. Interpret information through our knowledge, past experiences, mood etc. not starting from scratch.
POROSOPAGNOSIA- a person can see and describe human faces (has sensation) but cannot recognize familiar faces(even their own!)aka no perception 
(Schizophrenia have perception without sensation)
B) Measuring the Senses 
1.Pshcholphysics- study the relationship between the physical world and our psychological experiences with them
2) Absolute Threshold- physical energy must be strong enough for us to hear. The minimum amount of energy(physical sense) that must be present in order for us to detect it 50% of the time
3) Difference Threshold(JND)- we need to be able  to detect changes in physical energy and stimuli. Minimum amount of change in physical energy that should be there so I can detect it at least 50% of the time
· Webbers Law- study in book on own**




4) Signal Detection Theory-  as individuals we are going to differ in terms of our absolute threshold. Ex-someone can smell something stronger. The absolute threshold in one person will also vary from one time to the next.  Our ability to detect physical stimulation in not solely dependant on the stimuli. Ex- depends on mental, emotional etc will affect our ability to pick up physical stimulation. EX- you live on super safe campus= sleep easily. But when you know that there is a murder on campus, you will wake up at any little noise. Yet we are the same person.
5) Subluminal Stimulation *ON EXAM* -
C.Sensory adaptation
· The tendency for our sensory receptors to respond less or stop responding to a stimulus that is not dangerous and not changing. Ex- ac broke, open window but there is a awful skunk smell. Its always there but you stop smelling it as much
· 1-our attention resources are very limited, sensory adaption frees up space so can focus on more important things
· 2-turns the volume down of surrounding noise. We would be overwhelmed and hyper otherwise
· 3-Circumventing sensory adaptation- 2 instances where your body stops sensory adaption. When we feel severe pain, and in our eye (eyes always making small movements that we are unaware of)
II. Vision
A)The Stimulus
· In order for us to see we need a healthy visual system and light!	
· Light is a form of electromagnetic radiation that travels in a form of a wave. Part of the electromagnetic spectrum.
· Visible light- the only part of the spectrum that the eye can detect.( about 400 nm-700nm)
· 2 Characteristics of Light Wave: 1Wavelength(distance between peaks of wave), and Hue(colour)(colour is a psychological experience created by your brain!)
-Long Wavelength=Red
-Medium WL=Green
-Short WL=Blue
· 2 Amplitude( the height of the wave), and the Brightness is the psychological experience
B) The Eye
The light must reach the retina
B1) Focusing the Light- the light enters the cornea,(tough, transparent tissue over eyeball that protects and gathers light),
 then goes to the aqueous humour(filled with fluid that provides nutrition to the eye), then to the pupil (iris is what gives your eye colour), 
then through the lens ( structure shaped like a disk, elastic that changes its shape to help the eyes focus on objects of varying distances.. accommodation),
 then to the vitreous humour (chamber filled with fluid that maintains the eyes shape),
 then to the retina(detection, transduction, and transmission takes place).
B2) The Retina Structure
· From innermost layer- rods and cones(see below) they connect to
    -bipolar cells
   -Ganglion cells(axons of these cells bunch up together to form the optic nerve)
  - Optic Nerve(takes info to the brain)
-Blind Spot(where the optic nerve leaves the eye,no neuron tissue, will not be able to see if light hits this spot
· Fovea( in center of retina, responsible for highest visual accoumaty) 
B3) The Rods and Cones
· They are the guys that detect the physical energy and transduce it ad transmit it
· Differ in shape, and number(rods outnumber cones by a ratio of 20:1), and function(rods super sensity to light, allow us to see black, white, grey, help us see when its dim, require little light to start, evolved in perferal vison, and better at detecting movement) Cones( not sensitive to light, allow us to see colour, and fine images). No rods in the fovea, but cones are in high concentration here. Cones in smaller numbers at periphery. They differ in relation to bipolar cells.
C) Visual Information Processing
·  Begins at level of the retina
· The ganglion cell not  only transmit info to the brain but begin processing info
· 2. Visual cortex- we have Feature Detector cells here (highly specialized cells that fire only is a specific visual pattern is present)
· 3- Parietal and Temporal Lobe
ParietalWhere: allows me to determine where an object is located in space, allows me trap the movement of the object. Injury can lead to not being able to know where it is but can still recognize
TemporalWhat: helps me recognize and identify the object that I can viewing. Injury to this means they could see the object but not know what it is
· 4.Parallel Processing-Serial Processing(processing info step by step.)
    -Parallel Processing(when the brain takes a task and breaks it into pieces. Different groups of neurons will tackle different parts of the job ex- one will handle colour, texture, shape etc. They work simultaneously. They communicate with each other when done and then the info its integrated between then)
D Colour Vision 
D1: Young-Helmholtz Theory-  both had similar ideas about color theory. 
· Also known as Trichromatic Theory. 
· Based on observations, 3 primary colour in light (red, green, blue), you can get any colour by combining these colours. 
· Because of this they concluded that there must be 3 types of cones in the retina. Each cone can be activated by many different colours of light but is maximally activated by one certain colour.
· Incoming wavelengths activate cones in different levels and pattern of activationi
· Brain watches the patterns, combinations etc of  which tells you the colour that you see
· Ex- brain sees the red, green, and blue are all maximally, and equally activated= we see white
· Ex- red, green, blue, equally but only a little=black
· Ex- equal activation of red and green, and little bit of blue=yellow
D2. Opponent-Process Theory
· Scientist Hering acknowledged that the Young-Helmholtz is a good theory but it misses lots of visual phenomenon 
· Such as, afterimages. (a visual image that continues even though the physical stimulation has finished)
· Ex- Stare at green circle, the a white piece of paper= see a red circle
· He concluded that there are 4 primary colours of light, red, blue, yellow, green
· There are 3 antagonistic colour systems: (Red& Green, Blue& Yellow, Black& White) ex-neurons in that systems respond to only red and green light in antagonistic ways.(opposing). If that groups of neurons is excited by the red light, it will be inhibited by the green light)
· Brain is going to pay attention to the patters of excitation and inhibition in those 3 systems. Based on that, it will determine what colour you will see. 
· Ex- excited by red, and inhibition by blue=purple
D3 Bottom Line (to date)
· Both theories supported by research
· TRI explains colour vision in the retina. (cones). 3 types of cones, each type is maximally sensitive to particular wavelength(green, blue or red).
· OPP. PROCESS Ganglion cells (retina) + neurons in the brain (ex-Thalamus) we have neurons in the brain that respond to diff colors of light in an opponent way(antagonistic).
· How do we see colour again? When visible light hits the surface of an object, the light waves interact with the molecules on the surface of that object. Some of it is absorbed, some is reflected. The colour that shows is the colour that is reflected and to what extent. 

III. Hearing (Audition)
· The Stimulus
· Voice disturbs that air molecules. They bump into each other. This movement travels in waves
· SOUND WAVES, 3 characteristics
· 1- Frequency- the lengths of the sound wave, the distance between the peeks. Measured in Hz. Physical characteristic that is translated into the psychological experience of pitch. (how high or low.. not loudness) ex-violin higher pitched than drum 
· LLL- long wave=low frequency=low pitch(lion)
· SHH- short wave=high frequency= high pitch(rooster)
· 2- Amplitude- the height of the sound wave, measured in Db. Physical characteristic that is going to be translated into the psychological experience of loudness.
· Complexity- how many different amplitudes there are in a sound wave. Translates into Timber (what makes your voice unique)
· The Ear
· Divided into Outer, Inner, Middle
· Outer Ear: Pinna funnels and transports inside ear.
              -Auditory Canal- tube like structure inside skull(amplify sound waves)
            -Ear Drums- thin membrane, vibrates when sounds hits in. Vibrations causes 3 tiny bones (ossicles) to vibrate as well *** LEARN THE NAMES OF THESE BONES**.
          -Oval Window-another membrane in ear. Vibration causes pressure waves in conchlear fluid (conchlea)
              -Those waves in conchlear fluid disrupt the basilar membrane. On the Basilar membrane we find receptors that translate, transmit. Hair cells (cilia) transmit info to neurons, then brain.
C. Detecting Loudness
· Caused my amplitude of wave. Higher amplitude= more hair cells fire= louder (vise versa)

· How to we Perceive Pitch
D1. Place Theory: hair cells located in different areas on the basilar membrane respond differently to sound waves of different frequency. Soud waves at beginning of membrane at maximally responsible for higher frequency. At the end of basilar membrane= maximally responsible for low frequency sound waves. 
D2. Frequency Theory
· Brain monitors how many action potentials per second are fired. The number of action potential per second are going to tip the brain as of the frequency, 1:1 (250 action potential: 250 Hz)
· However, hair cells can only fire 1000 action potentials per second, but we can detect up to 20000 Hz. The Volley Principle- different hair cells synchronize their firing in order to help us detect high frequency sound waves.  (fire in rapid order, one right after another.

          D3. Bottom Line- combination of two theories can explain anything in between
E. Locating Sounds
· Brain relies on clues
· 1: time of arrival (ear closer to source will receive the sound first)
· 2: Loudness: the ear that is closer to the source perceives the sound louder than other ear. Because sound waves travels through skull to get to the other side which silences the sound.
· Sometimes reached ears at the same time. We cock our head to help sound waves arrive at different times. 

F. Hearing Loss & Deaf Culture
· SENSORIENEURAL HEARING LOSS - damage to any of the structures involved in DTTA(detection, transduction, transition of neural info, and analysis)
· Solution to this: Cochlear implant
· Other type: CONDUCTION HEARING LOSS- damage to any structure not involved in DTTA. Structures that funnel and support the sound waves
· Solution: hearing aid, some hearing aids compress sound. Amplifies soft sounds and leave other sounds alone.
Iv Other Senses
A. Touch 
· Skin is the largest organ in the body, about 6 pounds, protects our organs but also provides essential information.
· Detcted touch, wetness, itching
Intoduction
· Cutaneaous Senses
· 3 different types of receptors: one for itch, pain, pressure, temperature (warm and cold)
· Different combinations activate different receptors.  Ex- intense heat- simultateous stimulation of both cold and warm receptor ** CHECK OUT OTHER EX> IN TEXT**


A1. Touch
· Importance: when premature babies are touched their nervous systems develop faster, gain weight faster go home earlier.
· When touched we release human growth hormones (vital for being energetic)
A2. Pain
· Introduction: sensory receptors for pain found all over the body (Nociceptors)
· Pain in essential for survival. Signal that something is wrong and we need to take action.
A21: Gate-control Theory: 
The experience of pain is very complex, it is not just dependant on tissue damage. There are other factions: mental, cultural, emotional etc. Proposed in 60s to explain the complexity of pain.  According to theory, there is a neurological gate in spinal cord. When the gate is open= experience pain. When closed=no pain, or little. Numerous things effect the openness of gate. Small nerve fibres open gate when activated. The mostly carry information about pain. Large Nerve fibres close gate when activated. Large nerve fibres carry info mostly abut temp, itch, pressure ( not usually pain). 
Application in real life: by rubbing the area in pain, we are activating the large nerve fibres that reduce pain. Same thing for ice. 
A22: The Role of the Brain, when comes to pain
Brain plays important role in opening or closing the gate.
Stimulation-induced analgesia: based on animal research, when an area of brain is stimulated there is no pain felt. 
Belief-induced analgesia:
- Hook-swinging- in india choose one man to represent the God. Swings from village to next attached by hooks in his back. Does not experience pain
-Placebo Effect
Stress-induced analgesia: bear cuts leg, we wont feel pain because we are in a fight or flight mode
*All analgesias are results of endorphins: feel good chemicals, natural pain killer released by the pain. 

EARN A POINT. (pp256-258 + figure 6.22)
B. Smell Olffaction)

· Our sense of smell is a chemical scent
· The stimulation is coming from odour molecules released into the air
· When they reach the Olfactory receptors(transduce, tramit) found in ofactory epithelium
· Goes to the O. bulb, from there go to different areas of the brain.
· Have 10 million O. receptors, 1000 different types.. but we can detect 10000 odour(different smells activate different combinations of Olfaction receptors)
· Regeneration: completely new O. receptors every 10- 14 days. But 65 25% gone, by 80 75% gone
· Strong connection with smell, emotion and memories .( smell sent to lympic system, which deals with learning, memory, emotion)
· Anosmia- complete loss of smell
· Specific anosmia- some loss of smell
· Asian herbalists- some are able to detect disease by smelling their patients
C. Taste (gustation)
-psychopath have a poor sense of smell, amygdala recognized scent of the stranger
-is a chemical sense, the stimulation we need to detect comes from chemical molecules in food, or liquids.
-when we eat something the molecules dissolve in our saliva and then come in contact with sensory receptors in our mouth (gustatory cells). They transduce, transmit etc.
- Gustatory cells found in taste buds. Taste buds found in the papillae.
- sensory receptors also found in cheek and roof of the mouth, maximally sensitive to different tastes and sensations
- for long time, thought that we only have 4 basic sensations, sour, salty, sweet, and bitter
- now though to have a 5th sensation.. Umami( yummy, tasty) found in cheeses, meat, fish, mushrooms, seaweed
-all other tastes were taste are a combination of the different sensations from receptors

Regeneration
· Receptors regenerate every 30-60 days
· By age 20, you will lose half of these receptors
· If you smoke and drink, the receptor amount decreases more
Taste and Smell
· Separate but interact with each other
· By plugging nose, you cant smell, which means the taste is more bland
Sensory Interaction
· Tastes and smells interact with each other
· * CHECK OUT EX IN TEXT>>> AND MCGURK EFFECT








D. Body Position and Movement 
Kinesthesis
· Sense that allows us to know the location of our body parts, also the position of our body parts, the orientation, and whether our body parts are moving or not, which muscles are contacting and not.
· Sensory receptors from this sense in found in muscles, joints, tendons, and ligaments
· (The man who lost his body)
Vestibular sense
· Sense responsible for equilibrium, balance, position of head, and positions and movements of the body as a whole.
· Responds to changes in gravity, motion,
· Receptors for his found in our inner ears, the semi circular canals, and vestibular sacs
· The have cilia in them, motion causes the cilia to bend which causes them to detect, transduce and transmit

End of first midterm

$PERCEPTION
· Perception is the brain telling you the info collected by the senses, selecting,  organizing, and interprets it in a meaningful way
Introduction
Gestalt Psychology
· school of psych established in 1900s in Germany. Researched interesting in how the brain organizes sensory info.
· When the brain organized sensory info in the form of a gestalt( a form; a whole..the ability to put something together, ex- a face instead of a nose, eye, mouth etc)
· The whole may exceed the sum of its parts ex- can see the circle even though there isn’t any, its just 4 square like shapes
The perceiving brain- is not passive, actively construct reality, and experience the world as our brain constructs it
A Form Perception
A1. Figure and Ground
· Applies to all senses
· When a sense affects us, our brain divides it into figure and ground
· Figure is the object we are focused on, ground in the surrounding things ex- Haddad is the figure voice, people talking around is the ground
· Cant function properly without figure and ground- everything would just blend together
· F & G show us that ne stimulus can show us more than one perception
· F &G is constantly changing, an object can be a figure and the a ground the next second
· “    does not exist in the real work, created by our brain
A2 Grouping
· Rules: 
· Proximity- elements in a scene that is spacially close to one another are going to perceived as a single unit, ex- see a family as a unit in a pic, not 5 different people
· Similarity- elements in a scene that are physical similar to each other are going to perceived as a single unit ex- 2 mounts of candy
· Continuity- elements in a scene that continue a pattern or flow in the same direction are perceived as a single unit ex- lots of highways in same direction
· Connectedness- elements in a scene connected to each other by other elements are going to be perceived as a single unit. Ex- a chair as a whole
· Closure- when we have an incomplete image, our brain fills in the blanks ex- fed ex
B Depth Perception 
Introduction
· How far away or how close an object is
· This is why we see the world in 3D
· Partly innate-visual cliff (6-14 months) created table with an illusion of a cliff, babies would stop when got to the fake cliff= have depth perception
Experience
· Essential for depth perception to develop
· Brain relies on 2 major types of clues to perceive depth
B1 Binocular Depth Cues- needs both eyes to process
1.Convergence- is the extent to which hour eye muscles rotate in order to us to fixate on an object. The higher the convergence, the closer the object is perceived to me, and vice versa.
2.Retinal disparity- distance between our eyes, even is both eyes are looking at the same object, each eye is going to get a slightly different image of the object on its retina. Ex-different image if left eye is closed vs right eye
B2 Monocular Depth Cues
· Brain gets info from one eye only
· Objects in a sense that are deemed to be roughly of the same size, the one that appears to be larger will be perceived as being closer to me
· Interposition- when looking at scene and there is an object partially blocking another object, the blocking object will appear to be closer.
· Relative clarity- another depth clue, when looking at a scene the sharper the image is the closer it is going to be perceived. 
· Texture gradient- the sharper, coarser, rougher, more detailed an object is, the closer it appears
· Relative Height- the higher an object is, the further away an object is going to be perceived.
· Relative motion (motion parallax): depth perception while we are walking and moving. When we are moving, stationary objects appear to be moving as well, as we move the brain looks for 2 kinds of clues. (how fast the object is moving, and in what direction). Objects that appear to be moving faster and in the opposite direction, are perceived to me closer. Objects that appear to be moving slower and in the same direction as me, are perceived to me further away.
· Fixation point- when we fixation our eyes  on an object when moving, the object  beyond the object appear to be moving slower and in the same direction, and objects in front of object will more faster ins opposite direction
· Linear perception- when two lines converge in the distance. Anything close to area of conversion appear to be far away.
· Light and shadow-Objects that are well lit will appear to be closer
· An object that casts a shadow will appear further away compared to an object that does not cast a shadow. The object casting a shadow will appear further away then the object on which the shadow is being cast. 
C.Motion Perception

When it comes to perception of movement the brain makes some assumptions 
When you look at an object it cast an image on your retina, the brain monitors the image and asks several question. 
1- Is the retinal image stationary or moving
If stationary, the brain assumes its not moving
2- Is the retinal image enlarging
If image getting larger, brain assumes that the object is moving
3- How fast is the retinal image shrinking? How fast is it enlarging? How fast is it moving?
Based on this, it determines how fast an obect is moving
· Stroboscopic movement: an example of how the brain constructs reality. With this, we are talking about when you are watching a movie. On the screen, nothing is moving in the studio, they are just still photographs flipping fast. (24 photos/sec). Our brain is just creating this reality.
· Phi phenomenon: there is no movement on the signs (NY signs) just stationary lights that are being turned on and off very rapidly. It is the brain who sees it as a whole and a moving picture.
D. Perceptual Constancy
· Our ability to perceive object, part familiar ones, as remain unchanging, constant in spite of changing in sensory input and retinal images.
· Shape constant: the shape/form remains the same in spite of changes in sensory input and retinal images.
· Colour constancy- the ability to perceive the colour of an object remaining the same in spite of changes in lighting conditions and sensory input
· Lightness constancy- our ability to perceive and object that is grey, white, or black as remaining those colours in spite of changes in lightening conditions
· Relative Luminance- is one of the explanations offered to explain colour and light constancy. When the brain is monitoring the amount of light reflected off an object, it does not do it in a vacuum( does not solely focus on that object and disregard everything else) rather, it takes in to consideration the surroundings. Amount of light reflected off an object is relative to it surroundings
· Size constancy-the ability to perceive that the size of an object is fixed in spite of changes in sensory input and retinal imagery. ( a person is the same size even if they are 1 foot vs 100 feet away)
· Size-distance relation: they are intertwine, the brain used size cues to determine distance and vice versa 
II. Perceptual Interpretation 
A. Sensory deprivation and restored vision 
· Human studies: don’t experiment with humans to make them blind. Instead, use the humans that were born blind, or have cataracts. Because of medical advancements, their vision was restored. 
· Animal studies: as soon as born, put infant animals in total darkness, start experimenting with then.  Used goggles, masks, only let them view vertical lines etc. These animals were up to have major vision issues because the brain did not make the connection between visual feedback. They showed poor depth perception. 
· If you were blind and then vision restored, colour, figure/group perception, movement perception is ok. But shape, depth, and size perception has issues. This shows that experience is crucial for these to develop.

Critical period
· Period of time from birth to a period of time when experience is a n absolute must for the proper development of neuron development and connections. 
· During this period, if you do not have experience, your perceptual abilities will not develop properly or not at all. (0-6yrs in humans)

B. Perceptual Adaptation (in vision)
· There are goggles that can turn world upside down or lean it to the left etc. At first when people wear them, it is difficult and feel sick, after a couple of days, they completely adapt. Can function normally again. 
· Def: the ability of the brain to adapt to a visual world that has been distorted or turned upside down.
C. Perceptual Set
· We have a mental preposition to perceive the world and interpret its events in a certain way. 
· It comes from the culture you grew up in, the religion, teachers, experiences, friends etc. all of your life beliefs and experiences allow you to perceive the world in the way you do. 
· Schema: a mental model or representation of something.  (ex-if you grew up thinking that woman should be bare foot and pregnant, that’s what you would view). Become rules in our life or how we interpret things.  (ex- you may finding someone physically attractive, but someone else may not)
· Importance of Context: there are instances where the context its self will determine how you interpret something. (EX- “EAP” could be an ‘ape’ for animals or a ‘pea’ for veggie)
· The Kuleshov effect: was a Russian film director, believed that you do not need a good actor to create emotion in the audience. You just need the right context. ( Ex- an actor with the same expression was told to look at soup, death child, and wife. The audience said that he showed different emotions (which is untrue, cause it was the same expression)
D. Perception and the Human Factors
· Psychologists that use the knowledge about human perception to design environments, appliances, equipment etc. Designed with human perception so are very easy to use.  (see text for examples).They also investigate human error is car, plane etc accidents. (Kennedy plane crash)
III. Is there Extrasensory Perception?
· Perception without sensation – people who talk to the dead, predict future etc.
· Science today, in order to produce the extrasensory perception, they must have to demonstrate it multiple time in order to prove that it is not just chance. 
Terms
· Telepathy: direct communication from one mind to the next. No facial movements etc.
· Clairvoyance: Perceiving remote objects or events ex- know something that is happening to sister who is in another country
· Precognition: predicting the future
· Psychokinesis: mind over matter. Using mind to move things move etc.
· Parapsychogy-scientific study of the paranormal
Midterm- chap 1, 2, sensation of this chap. Study note and text
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